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Indian Standard 



SPECIFICATION FOR 
DISPERSE YELLOW 3 FOR TEXTILE INDUSTRY 



0. FOREWORD 



0.1 This Indian Standard was adopted by the 
Bureau of Indian Standards on 29 April 1988, 
after the draft finalized by the Dyestuifs Sectional 
Committee had been approved by the Textile 
Division Council. 

0.2 Disperse dyes are extensively used for dyeing 
and printing of hydrophobic fibres, such as poly- 
ester, cellulose acetate, nylon and their blends 
with other fibres. These have become especially 
important for polyester fibres as they are widely 
used as a component of blends with cotton, wool 
or any other man-made fibres. 

0.3 The quality of dyeing and printing with dis- 
perse dyes depends upon the characteristics of 
the dyestuff; nature of dispersing agent, nature 
of carrier used for dyeing and the method and 
conditions of process employed for dyeing or 
printing. In order to achieve optimum quality 
with minimum lot to lot variations and variations 
in dyeing due to same dyes of different manu- 
facturers, it is essential to standardize these dye- 
stuffs. This will also lead to minimize cost benefit 
ratio and help the user to adjust his dyeing or 
printing recipes suitably. 

0.4 Disperse yellow 3 (Colour Index No. 11855) 
is used for producing yellow shades on acetate 
fibres with good all round fastness properties. 



It is also very suitable for colouring nylon fibres 
on account of its excellent affinity and fastness 
properties especially for nylon hosiery goods. 
It may also be used for colouring polyester and 
polyvinyl chloride fibres. While colouring unions 
of acetate or nylon with other fibres, silk and 
wool are heavily stained by this dye while cotton 
and viscose remain unstained. This dye is suitable 
for direct and discharge printing of acetate and 
nylon. 

0.5 Disperse yellow 3 has been termed carceno- 
genic in literature. It should, therefore, be 
handled with care. It also promotes catalytic 
fading in combination with di- or tetra-substi- 
tuted anthraquinone disperse blues on acetate 
and synthetics, and should not be used in mixtures 
with these dyes. 

0.6 For the purpose of deciding whether a parti- 
cular requirement of this standard is complied 
with, the final value, observed or calculated, ex- 
pressing the results of a test or analysis, shall be 
rounded off in accordance with IS : 2-1960*. 
The number of significant places retained in the 
rounded off value should be the same as that of 
the specified value in this standard. 



*Rules for rounding ojT numerical values ( revised ). 



1. SCOPE 

1.1 This standard prescribes the requirements 
for disperse yellow 3 used in textile industry. 

2. CHEMICAL COMPOSITION 

2.1 Disperse yellow 3 shall have the following 
chemical structure with empirical formula 
C15H15O2N3 and the molecular weight of the dye 
shall be 269.303: 



CH-QO-NH 




N = N 




2.1.1 It shall be manufactured by diazotiza- 
tion of p-amino-acetanilide and coupling with 
p-cresol. 



3. PHYSICAL STATE 



3.1 The dye shall be supplied in the form of a 
powder mixture containing auxiliary substances 
with value of the dye content as agreed to between 
the buyer and the seller when tested by the method 
prescribed in A-l. The tolerance on the agreed 
value of dye content shall be +2 percent. 



4. IDENTIFICATION 



Disperse Yellow 3 



4.1 Solubility — The dye shall 
ethanol, acetone and benzene. 



be 



soluble in 
f 
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4.2 Action of Sulphuric Acid — On adding con- 
centrated sulphuric acid, tiie dye siiall give orange 
colour wiiich, on furtiier dilution with distilled 
water, will convert into golden yellow to yellow- 
ish brown colour. 

4.3 Action of Sodium Hydroxide — On addition 
of concentrated sodium hydroxide solution (18 
percent m/m), the dye shall give orange colour. 

5. STANDARD DYESTUFF 

5.1 In order to compare the strength and tint 
of the dyestuff, a standard sample of the dyestuff 
shall be sealed according to the agreement between 
the buyer and the seller. The standard sample 
shall be kept in hermetically closed glass vessel 
in a dry and dark place. The standard sarnple 
shall be replaced by fresh one once in every five 
years. 

5.1.1 The strength of the standard sample of 
the dyestuff shall be assumed to be 100 percent. 

6. REQUIREMENTS 

6. 1 Filtering Capacity Limit of Water Suspension — 
The filtering capacity limit of a water suspension 
of the dye shall be 0-6g/100 ml minimum when 
measured by the method prescribed in A-2. 

6.2 Chromatography Test — The height of the 
water suspension shall be at least 55 mm when 
measured by the method prescribed in A-3. 
However, in the phase boundary line, an insigni- 
ficant zone ( strip) is allowed. 

6.3 Weltability in Water -The dye shall wet 
rapidly and spread uniformly in water at room 
temperature forming an intensely coloured sus- 
pension with very little turbidity. At 70°C, the 
suspension shall be intensely coloured without 
any turbidity. 

6.3.1 The wettability of dye shall be tested by 
the method prescribed in A-4. 

6.4 Time of Half-Dyeing — The time of half- 
dyeing of the dye on acetate and polyester fibres, 
when measured by the method prescribed in A-5, 
shall correspond to that of the standard sample 
of dye. 

6.5 Hue of tlie Dye Powder — When visually 
examined, the dye shall appear a uniform powder 
of dark yellow to brown colour. 

6.6 Strengtli and Tint of Dye -Tlie strength of 
dye shall correspond to that of standard sample 
that is, 100 -I- Loercent when tested by the method 
prescribed in IS : 12149-1987* and IS : 12150- 
1987t. The tint of the dye, when examined 
visually on dyed yarn specimens, shall correspond 
to that of the standard sample of dye. 



*Method for determination of strength of disperse dyes 
on polyester by exhaust dyeing. 

fMethod for determination of strength disperse acetate 
dyes by exhaust dyeing. 



Note — The assessment of tint may also be done 
instrumentally, if facilities are available. 

6.7 Colour Fastness Ratings — The colour fast- 
ness ratings of the dye on acetate and polyester 
fibres towards various agencies shall be as given 
in Tables 1 and 2. The fastness of dyed fabrics 
made of polyester and acetate fibres to the various 
agencies shall be determined periodically for each 
lot. 

7. PACKING 

7.1 For smaller packing, the dyestuff in powder 
form shall be packed in polyethylene bags which 
shall be sealed and put in rustproof mild steel 
containers of • 5 or I • kg capacity and having 
an opening of 7 • 5 or 13 • cm ( circumference ). 
Each container shall be made leakageproof by 
proper sealing of the end of corner . Each con- 
tainer shall be provided with a temperproof, 
spillproof and pilferproof sealing so as to avoid 
adulteration at intermediate stages. Such sealing 
device may consist of a mild steel ring and a plastic 
seal to be fitted around the neck of the container 
after seaming the capseal. The seal may also 
bear the monogram, the serial number and diffe- 
rent coloumns at intervals making the replace- 
ment not very easy. A suitable number of such 
containers shall then be packed in wooden cases 
or HDPE containers lined with cushioning of 
corrugated paper board/synthetic cushion mate- 
rials so as to mitigate shock and/or to protect 
surfaces from abrasion and/or to position an 
article in a receptacle. 

7.2 The dyestuff in emulsion or paste form shall 
be packed in 5*0orl0'0 kg capacity container/ 
drum made of HDPE or polypropylene or cor- 
rugated fibre board lined with polyethylene or 
polyester film resins or with kraft paper combined 
with thermoplastic adhesives. The containers 
shall have an opening of 18-0 cm or 28*0 cm 
(circumference) for convenient scooping out of 
the dyestuff at the time of use. Each container 
shall have a temperproof, spillproof and pilfer- 
proof sealing as described for small containers. 

7.3 For medium packing of dyestuff in the range 
of 25 to 200 kg, drums or containers as described 
for dyestuff in emulsion or paste form shall be 
used. 

7.4 For bulk packing of dry 'flowable' powder 
of dyestuff to contain up to 2 000 kg of dyestuff, 
bulk bags made of HDPE or bulk boxes made 
from triple wall or two or more thicknesses of 
double wall corrugated fibre board laminated in 
the side walls by polyethylene or polyester film 
resin shall be used. 

7.5 In cases of packing of dyestuff for export, 
in addition to the above, the packing shall be such 
that it meets the requirements laid in the contract 
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TABLE 1 COLOUR FASTNESS REQUIREMENTS OF DISPERSE YELLOW 3 ON ACETATE RAYON 

(Clause6.7) 

Minimum Colour Fastness Ratings of Dye on Acetate Rayon with Respect to 
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Note — The figures without bracket give the colour fastness ratings for change in colour while those within brackets give colour fastness ratings for staining of 
adjacent fabrics. 

'Methods for determination of colour fastness of textile materials to artificial light ( xenon lamp ) {first revision ). 
'Methods for determination of colour fastness of textile materials to weathering by xenon arc lamp (first revision ). 
*Method for determination of colour fastness of textile materials to water {first revision ). 
'Method for determination of colour fastness of textile materials to sea water (first revision ). 
'Method for determination of colour fastness of textile materials to washing ; Test 3 ( second revision ). 
•Method for determination of colour fastness of textile materials to perspiration (first revision ). 
'Method for determination of colour fastness of textile materials to dry-cleaning (first revision ). 
*Method for determination of colour fastness of textile materials to hot pressing (first revision )- 
©Method for determination of coloiu" fastness of textile materials to rubbing (first revision ). 
"Method for determination of colour fastness of textile materials to steaming under atmospheric pressure ( second revision ). 
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TABLE 2 COLOUR FASTNESS REQUIREMENTS OF DISPERSE YELLOW 3 ON POLYESTER FIBRE 

{Clause 6.7 ) 

Minimum Colour Fastness ratings of Dye On Polyester Fibre with Respect to 
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fabrics. 



Note — The figures without brackets give the colour fastness ratings for change in colour while those within brackets give colour fastness ratings for staining of adjacent 



'Methods for determination of colour fastness of textile materials to artificial light ( xenon lamp ) (first revision ). 

^Methods for determination of colour fastness of textile materials to weathering by xenon arc lamp, {first revision ). 

'Methods for determination of colour fastness of textile materials to water (first revision ). 

^Methods for determination of colour fastness of textile materials to sea water {first revision ). 

'Methods for determination of colour fastness of textile materials to washing : Test 3 ( second revision). 

•Method for determination of colour fastness of textile materials to perspiration (first revision ). 

'Method for determination of colour fastness of textile materials to dry-cleaning (first revision ). 

^Method for determination of colour fastness of textile materials to hot pressing (first revision ). 

'Method for determination of colour fastness of textile materials to decatizing. 
'"Method for determination of colour fastness of textile materials to rubbing (first revision ). 
"Method for determination of colour fastness of textile materials to acid milling (first revision ). 
'^Method for determination of colour fastness of textile materials to alkaline milling (first revision ). 
"Method for determination of colour fastness of disperse dyes on polyester cellulosic fabric to carbonization. 
"Method for determination of colour fastness of textile materials to sublimation ( first revision ). 
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and also the requirements of shipping corpora- 
tions (national and international) and the insu- 
rance obligations to safeguard against unfortu- 
nate incidents. The packing shall be such that 
it is not damaged during transhipment, air freight 
or transport, and during loading and unloading. 

8. MARKING 

8.1 Each package shall be marked with the 
following: 

a) Name and class of the dyestufF according 
to colour index (3rd edition); 

b) Dye content in percentage ; 

c) Strength and tint of the dyestulf as com- 
pared to the standard dyestuff; 

d) Nett mass of each package; 

e) Trade name and/or trade-mark of the 
manufacturer, if any; and 

f) Month and year of manufacture and batch 
number. 

8.1.1 Each package may also be marked with 
the information required by any other law in 
force, for example, excise regulations. 

8.1.2 Each package may also be marked with 
the Standard Mark. 

Note — . The use of the Standard Mark is governed 
by the provisions of the Bureau of Indian Standards 
Act, 1986 and the Rules and Regulations made there- 
under. The Standard Mark on products covered by 
an Indian Standards conveys the assurance that they 
have been produced to comply with the requirements 
of that standard under a well defined system of inspec- 
tion, testing and quality control which is devised and 
supervised by BIS and operated by the producer. Stan- 
dard marked products are also continuously checked 
by BIS for conformity to that standard as a further safe- 
guard. Details of conditions under which a licence for 
the use of the Standard Mark may be granted to manu- 
facturers or producers may be obtained from the Bureau 
of Indian Standards. 

9. SAMPLING AND CRITERIA FOR 
CONFORMITY 

9.1 Lot -All the packages of the same dye 
having the same dye content delivered to a buyer 
against one despatch, note shall constitute a lot. 

9.2 Unless otherwise agreed to between the buyer 
and the seller, the number of packages to be selec- 
ted at random from a lot shall be as given in 
Table 3. 



TABLE 3 SAMPLE SIZE AND CRITERIA FOR 
CONFORMITY 
( Clauses 9.2, 9.3, 9.4 and 9.5 ) 
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9.3 For evaluating dye content, strength tint and 
hue of dye, the packages selected as in col 2 of 
Table 3 shall constitute the test sample. 

9.4 For evaluating filtering capacity limit, chro- 
matographic pattern, wettability in water, diffu- 
sion number, time of half dyeing and colour fast- 
ness ratings, the packages selected as in col 4 of 
Table 3 shall constitute the test sample. 

9.5 Criteria for Conformity -The lot shall be 
declared as conforming to the requirements of this 
standard if the following conditions are satisfied: 

a) The number of packages found non-con- 
forming with respect to: 

1) strength of dye, 

2) dye content, 

3) filtering capacity limit, 

4) chromatographic pattern, 

5) diffusion number, and 

6) time of half dyeing does not exceed the 
corresponding- number given in col 3 
of Table 3. 

b) The colour fastness ratings on acetate and 
polyester fibres shall satisfy the require- 
ments given in Tables 1 and 2. In case of 
failure even in one characteristic, fresh 
tests will be carried out on double the 
samples. The results of fresh test shall 
be final for the entire lot. 

c) All the test specimens tested for the remain- 
ing characteristics, such as wettability in 
water, tint of dye and hue of dye shall satisfy 
the corresponding requirements given in 
this standard. 
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APPENDIX A 

(Clauses 3.1, 6.1, 6.2, 6.3. 1 and 6.4 ) 

METHODS OF TEST 



A-1. DETERMINATION OF DYE CONTENT 



A-I.l Take a test 
about one gram in 
to constant mass in 
Cool tiie specimen 
self-indicating silica 
obtain the oven dry 
accuracy of 0.000 2 j 
balance. 



specimen of the dyestuff of 
a weighing bottle and dry it 
a drying oven at 105 + 3°C. 
in a desiccator charged with 
gel or calcium chloride and 
mass of the specimen to an 
I with the help of an analytical 



A-1.2 Dissolve the specimen in 100 ml of benzene 
or acetone or ethanol solution with constant 
stirring and filter the solution on a Buchner funnel 
through a Whatman filter paper No. 41 under 
low pressure of 320 mm of mercury. Repeat 
the procedure for the residue left twice more and 
collect all the filtered solution. 

A-1.3 Evaporate the solvent from the solution 
obtained in A-1.2 and dry the residue obtained 
at 105 + 3°C to constant mass. Cool the residue 
in a desiccator and weigh it. 

A-1. 4 Calculate the dye content, percent (P), 
by the formula: 



p = 



m. 



m. 



xlOO 



where 



rtij^ = oven-dry mass of the specimen of dye- 
stuff taken, and 

nig. = oven-dry mass of the residue obtained. 

A-Z. DETERMINATION OF FILTERING 
CAPACITY LIMIT OF WATER 
SUSPENSION OF THE DYE 

A-Z.l Take 0-5 to l-O g samples of the dye in 
steps of O'l g and weight them correct to 0-01 g. 
Introduce the samples in beakers of 150 ml capa- 
city containing some distilled water at 70°C and 
under stirring, add in each beaker distilled water 
to complete 100 ml. Place the suspension in 
each beaker and filter on a Buchner funnel 
through a Whatman filter paper No. 41 under 
low pressure of 320 mm of mercury. 

A-2.2 Note the mass of that sample of dye for 
which the filter is uniformly coloured as the filter- 
ing capacity limit, however, the residues of dye 
may be visible in the places over the holes of the 
funnel when an extremely thin layer of dye may 
be formed. 

A-3. CHROMATOGRAPHIC TEST 

A-3.1 In two beakers of 50 mm dia, introduce 



10 ml of I percent water suspension of the test 
dye and of the standard sample respectively. In 
a third beaker, take 10 ml of distilled water. 

A-3. 2 In each beaker, as in A-3.1, after stirring 
the suspension, insert a cylinder made of 70 x 80 
mm rectangular chromatographic paper. 

A-3. 3 When, in the third beaker, water reaches 
the top of the paper cylinder, remove the cylinders 
in the other two beakers and dry them in air. 

A-3. 4 Compare the chromatographs of the 
test dye and that of standard sample of dye and 
record the height of rise of the suspension, inten- 
sity of colouring and appearance of strips at the 
bottom portion of the paper cylinder and at the 
level of the surface of the liquid. 

A- 4. DETERMINATION OF WETTABILITY 
IN WATER 

A-4.1 Weigh about 0-05 g of test dye and the 
same quantity of standard sample of dyestuff 
correct to 0*01 g and add them simultaneously 
in separate glass cylinders containing 500 ml dis- 
tilled water at the required temperature or at 25 
or 70°C. By comparing with the standard sample 
of dye, note the solubility of test dye, rate of its 
spreading in water, intensity of colouration and 
the turbidity of the suspension. 

A-5. DETERMINATION OF TIME OF 
HALFDYEING 

A-5.1 Carry out dyeings of the dye on polyester 
and acetate fibres as prescribed in IS : 12149- 
1987* and IS :12150-1987t. 

A-5.2 Carry out dyeings on five samples each 
of polyester and acetate as in A-5.1 except that 
the amount of dye taken shall be double to that 
taken in A-5.1 and times of dyeing for each 
sample of each fibre shall be 5, 10, 15, 20 and 25 
minutes respectively. 

A-5. 3 Match the samples obtained in A-5.2 
with those of A-5.1 separately for each fibre and 
note the time of dyeing for the sample obtained 
in A-5.2 separately for each fibre. Record 
this time as the time of half-dyeing for polyester 
and acetate separately. 



*Method for determination of strength of disperse dyes 
for polyester by exhaust dyeing. 

TMethod for determination of strength of disperse acetate 
dyes by exhaust dyeing. 
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